Fernald and effective against diabetes mellitus.
These findings so far reported lec, us to explore some unknown acidic com pounds probably contained in plants, which might be efficacious in producing a marked decrease in the blood sugar level. This report deals with the hypoglycemic effect produced by the salts of meso-oxalic acid on the rabbit and dog having alloxap diabetes mellitus (10) (11) (12) (13) (14) (15) (16) (17) (18) In view or the nature of the experiments, extreme caution was taken in giving the dogs moderate diabetes. Unlike the rabbit, the diabetes mellitus induced by alloxan in dogs is apt to deteriorate and become critical . It is very difficult to maintain any dog showing about 10 grams of daily urinary sugar for an extended period. Usually the symptoms grew worse after approximately 3 weeks, culminating in severe diabetes mellitus.
In addition to the experiments with moderate and severe alloxan diabetic dogs, tests using depancreatized dogs were made.
The dogs were kept and fed in cages specially constructed to collect all the urine and they were fed once a day on a diet consisting of rice (100-150 grams), fish (50-100 grams) and n:iso (soy bean paste) (10 grams) boiled in 300-500 grams of water with 2-3 grams of salt added.
The urine and blood tests were made along the lines of the method outlined in the case of the rabbit.
The drug was administered by mouth for several days running, with the interval varying between drug and feeding times.
RESULTS
Rabbit: To facilitate ascertaining the effect of the drugs, tests were conducted on two groups of rabbits the first with severe diabetes mellitus (total daily amount of urinary sugar over 5 grams, fasting blood sugar over 300mg ,/100 cc), and the other with moderate diabetes mellitus (total daily amount of urinary sugar 2-5 grams, fasting blood sugar 100-200mg/100 cc).
The following results were obtained : 1) Effect on moderate alloxan diabete?, mellitus in rabbits: When given 100 mg per kilogram of either sodium salt or calcium salt of meso oxalic acid twice a day, the state of the rabbits were apparently improved: the amount of sugar in the urine decreased or entirely disappeared from the very day the drug was given, the body weight increased, and the blood sugar content diminished in some cases.
However, during this perid glycosuria occasionally appeared but only in a small amount, which can be stopped altogether if care is taken to give the drug just at the right moment after feeding. That is to say, the drug is first given 3 In these tests we made, approximately half of the severe diabetic experimental rabbits showed absolutely no reaction whatsoever to the drug.
The results of the tests are shown in Table V : From Table V, in the case of severe diabetic rabbits, the salts of m3so-oxalic acid caused the sugar content of the urine to decrease in 40% of the total number of rabbits subjected to the test, whereas they had no effect at all on the remaining 60%.
In the case of moderate diabetic rabbits, there was reaction in all 20 cases For two whole days after the drug was stopped, there was no increase in the amount of urine and no presence of sugar was found. However, from the third day on, the amount of urine began to increase once more with sugar gradually reappearing.
As the blood sugar remained at the normal level, no change was noticed. 2) Effect of calcium salt of meso-oxalic acid on severe alloxan diabetes mellitus in dogs:
a) Despite administering of 50 mg per kilogram of calcium salt of meso-oxalic acid three times a day to dogs showing 30-50 grams of sugar on a daily diet of L00-150 grams of rice, there was no decrease in the sugar in the urine (see Table VIII ).
b) If the drug is given while the amount of urinary sugar is 'maintained at an approximately same level as that of moderate alloxan diabetic dogs by injecting insulin in proper doses daily after each feeding time, the sugar content of the urine decreases or totally disappears, and in some cases the non-protein nitrogen in the urine diminishes (see Tables IX and X) .
It must be noted, however, the effect of the drug on severe alloxan, diabetic dogs as in (b) is less than that on moderate diabetic dogs. 3) Effect of calcium salt of meso-oxalic acid on the depancreatized dog:
As shown in Table XI , doses of 100-200 mg per kilogram of calcium salt of meso-oxalic acid given to depancreatized dogs injected with protamin-zinc insulin daily before feeding time to regulate the daily amount of urinary sugar at a constant level did not produce any drop in the sugar content of the urine. Whereas with rabbits, the sugar content of the urine is apt to remain con stant for quite a while and their condition does not grow worse, with dogs their diabetic condition gets worse in most cases, glucose in the urine increases, the blood sugar level rises, and they finally succumb.
It should be noted here that, taking the carbohydrate content of the food into consideration, rabbits eliminating 2-5 grams of sugar in the urine daily and dogs whose sugar content of the urine was 5 -10 grams were classified as mode rate diabetes mellitus, while animals showing more than the above amount were classified as severe diabetes mellitus.
Comparing the effect of meso-oxalic acid on the dog and the rabbit as outlined above, a lesser quantity is needed to take effect for the dog than for the rabbit, and moreover the effect lasts longer. From the fact that the use of insulin in combination with meso-oxalic acid produced more marked effect, it is presumed this drug enhances the activity of insulin.
However, the fact this drug used together with insulin in the tests with the depancreatized dog produced little effect leads us to believe this drug does not aid the activity of insulin itself. Furthermore, it is assumed the presence of pancreas is essential.
SUMMARY
1. When 100 mg per kilogram of sodium or calcium salt of meso-oxalic acid is given by mouth twice a day to the alloxan diabetic rabbit (3 hours before and 7 hours after feeding time) for several days running, the sugar in the urine either falls to less than one third or completely disappears. Body-weight, on the other hand, increases,
